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The freshwater prawn, Macrobrachium rosenbergii breeds in estuaries and 
the juveniles after completion of their larval stage start their upward migration 
towards rivers. It is at this stage fishing of juveniles takes place in river 
mouths. In this study fishing mortality and migration coefficients of juvenile 
fishery of M. rosenbergii from a natural habitat of Kalu river near Titwala, in 
Maharashtra are estimated based on data presented by Indulkar and Shirgur 
(1995) for 1991 and 1992 fishing seasons. The fishing mortality was estimated to 
be 1.50 and 1.28 for a fishing season of 3 months in 1991 and 1992 respectively, 
while the migration coefficient was computed to be 3.53 during the fishing 
season. As the average exploitation rate during the study period was only 0.24, 
the juveniles are not heavily fished and there is a scope for almost doubling 
the present catch to about 4 million seeds per fishing season. 
Keywords : Fishing mortalities, Migration coefficient, Exploitation rate. 
INTRODUCTION 
Although India has vast freshwater 
resources, farming of freshwater prawns is 
yet to attract commercial interest. At least 
ten of the freshwater prawn species are 
considered commercially important from 
farming point of view, the most important 
among them being Macrobrachium 
rosenbergii and M. malcolmsonii. The 
giant freshwater prawn, M. rosenbergii 
has several cultivable traits which include 
its ability to grow both in freshwater and 
low saline water, fast growth, hardy nature 
and compatability to grow with major carps. 
Moreover it has high consumer acceptande 
and export market. 
Farming of M. rosenbergii holds a great 
promise in India. Field trials conducted in . 
Maharashtra indicated yield rates in the 
range of 700-1750 kg/ha in monoculture 
and 540 kg of prawn and 1779 kg offish in 
polyculture (Sreekrishna et al., 1994). 
Monoculture of this species in some farms 
of Andhra Pradesh, has recorded production 
ofupto 1000 kg/ha in six months and 1098 
kg/ha in seven months (Venugopal and 
Sreekrishna, 1994). Sebastian (1994) 
achieved a production level of 3300 kg/hal 
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year in intensive farming with feed and 
water management in cement tanks in 
Kerala. 
Paucity of seed has been the major 
constraint in farming of this species. In 
India, there are about 10 hatcheries at 
present with a production capacity of 
around 100 million seeds per annum. Bhat 
(1994) reported that a production of 50,000 
t of freshwater prawn can be achieved if 
only 2% of the available water area in the 
country is brought under Macrobrachium 
culture and to achieve this 25000 million 
seed is required per annum. Therefore, at 
least for the next few years till new 
hatcheries are established and seed 
production through hatcheries is enhanced 
considerably, farmers have to depend 
heavily on natural seed. 
Maharashtra state is.considered to be 
rich in natural seed resources of M. 
rosenbergii. This species migrates from 
rivers to estuaries for breeding. The 
juveniles after completion of their larval 
stage in estuaries (roughly 2 to 2.5 months) 
start their upward migration towards rivers. 
It is at this stage, fishing of juveniles takes 
place in river mouths. Fishing season 
for juveniles in Maharashtra usually extends 
from September to end of November and 
sometimes upto middle of December. The 
juveniles are caught using bamboo traps of 
varying sizes and designs. Traps are set 
facing the mouth of estuaries particularly 
during high tides in suitably sheltered spots 
(Indulkar, 1993) by generally constructing 
temporary barricades of stones, etc. or in 
suitable upper parts of the lower reaches 
of the river. The catch of juveniles generally 
consists of mixed seeds of M. rosenbergii, 
M. idella, M. scabriculam aud M. 
bombayensis. 
Pande (1984) gave a good account of 
natural availability of juveniles of this 
prawn along the westward flowing rivers 
in Thane and Raigad districts of 
Maharashtra. Indulkar and Shirgur (1995) 
dwelt on nursery ecology of Macrobrachium 
species in the • Kalu river near Titwala in 
Thane district of Maharashtra. This study, 
however, did not attempt further 
quantitative analysis of data to throw light 
on the fishery of M. rosenbergii juveniles. 
The objective of this paper is to 
estimate fishing mortality and migration 
coefficient of juveniles of M. rosenbergii 
utilising the data presented by Indulkar 
and Shirgur (1995). 
MATERIAL AND METHODS 
The number of juveniles per unit area 
(average frontal sized trap of 400.24cm2 ) 
presented by Indulkar and Shirgur (1995) 
for two years 1991 and 1992 for 14 and 13 
sampling days respectively corresponding 
to full moon, waxing half moon, new moon 
and waning half moon during the period, 
first week of September to first week of 
December formed the basis for the present 
study. As the lunar phase is taken as the 
basis for sampling days, the sampling 
interval does not always correspond exactly 
to one week. The logarithm ofnumber of 
juveniles per unit effort (area) were plotted 
against the sampling day in time scale 
(Fig. 1 and 2) and descending part of the 
curve was used to estimate the total 
mortality coefficient. The first sampling 
date was considered as sampling day 1. 
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The subsequent sampling days were 
obtained by adding sampling interval to 
the previous sampling day. For example if 
the second sampling date was after 7 days 
from the first sampling date, then the second 
sampling day was considered as 8. Likewise 
if there was a sampling interval of 8 days 
from second sampling date to the third, the 
third sampling day was taken as 16 and 
so on. It was assumed that the total 
mortality (Z) is caused due to fishing (F) 
and due to other causes ( 0) including natural 
mortality, migration transportation i.e., . 
Z = F+ 0. These two components F and 0 
were estimated by solving the following 
simultaneous equations. 
z1 = q f1 + o 
z2 = q f2 + o 
(1) 
(2) 
where zi and fi ( i = 1,2) are total 
mortality coefficient and fishing effort for 
the year respectively where i = 1 stands for 
1991 and i = 2 stands for 1992 and q refers 
to catchability coefficient. The fishing effort 
was worked out as the product of (i) total 
number of traps operated at the habitat, 
(ii) percentage occurrence of juveniles of 
M. rosenbergii at the habitat and (iii) 
average frontal area per trap. 
The mortality due to migration/ 
transportation (T) was later worked out by 
substracting mortality due to natural 
causes (M), from other causes (0) i.e. 
T=O-M 
The exploitation rate (E) was computed 
as the ratio of fishing mortality (F) to 
total mortality (Z) i.e., E = F/Z. 
RESULTS AND DISCUSSION 
The juvenile fishery of M. rosenbergii 
in Kalu river habitat near Titwala in Thane 
district of Maharashtra lasts for about 3 
months from September to November/ 
December. Therefore, estimates offishing 
and natural mortality and migration 
coefficient have been estimated for three 
months duration (91 days). The logarithm 
of number of juveniles per unit effort (area) 
plotted against the sampling day for 1991 
and 1992 are given in Fig.1 and 2 
respectively. In Fig. 1,juveniles does not 
appear to be fully present in the fishing 
area of (Kalu river mouth) till the first 
week of October. Likewise in Fig. 2 full 
recruitment has not taken place till last 
week of September. Perusal of length 
composition of 1991 and 1992 data (Tables 
1 and 2) indicate that large specimens 
appear to migrate towards the river during 
first half of September. It may be so because 
the rate of water flow of river during this 
period is usually higher due to monsoon 
rains and only large specimens are able to 
ascend the river. By the end of September 
or first week of October, rains recede and 
, the entire population irrespective of size 
migrates towards the river. The size 
variations are due to differential growth 
which is common in this species (Mathew, 
1994). 
The total mortality on juveniles of M. 
rosenbergii was worked out to be 5.93 and 
5. 71 for 3 months fishing season during 
1991 and 1992 respectively. The fishing 
effort (frontal area oftraps) for 1991 and 
1992 fishing seasons was 1,412,455 cm2 
and 1,205,550 cm 2 respectively. 
Substituting these values ofZi and fi (i = 
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Table 1 : Percentage length composition of M. rosenbergii from Kalu river 
habitat in 1991 (lndulkar and Shirgur, 1995). 
Sl. Sampling Length(mm) 
No. Date 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-99 
1) 1.9.91 - 3.0 30.5 44.5 22.0 - - -
2) 8.9.91 - 8.0 33.0 48.5 10.5 - - -
3) 16.9.91 2.0 23.0 54.0 19.0 2.0 - - -
4) 23.9.91 5.5 58.0 29.0 5.5 1.0 1.0 - -
5) 1.10.91 4.0 48.0 28.0 19.0 1.0 - - -
6) 7.10.91 3.0 47.0 46.0 4.0 - - - -
7) 16.10.91 14.5 50.0 26.5 6.0 3.0 - - -
8) 23.10.91 10.0 39.0 22.0 24.0 4.0 1.0 - -
9) 30.10.91 6.0 33.0 38.0 17.0 4.0 2.0 - -
10) 6.11.91 - 29.5 45.5 21.0 2.0 1.0 - 1.0 
11) 14.11.91 - 24.0 40.0 14.0 13.5 4.5 3.0 1.0 
12) 21.11.91 - 31.5 45.0 9.0 9.5 3.0 - 2.0 
13) 29.11.91 - 26.5 31.5 24.5 9.5 5.0 2.0 1.0 
14) 6.12.91 - - 24.0 62.0 13.0 1.0 - -
Table 2 :Percentage length composition of M. rosenbergii from Kalu river 
habitat in 1992 (Indulkar and Shirgur, 1995). 
Sl. Sampling Length(mm) 
No. Date 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-99 
1) 4.9.92 - 3.0 8.0 77.0 12.0 - - -
2) 11.9.92 - 2.0 24.0 68.0 6.0 - - -
3) 19.9.92 3.0 61.0 17.0 13.0 6.0 - - -
4) 26.9.92 3.5 61.5 32.5 2.5 - - - -
5) 4.10.92 2.0 33.0 48.0 16.0 - 1.0 - -
6) 10.10.92 13.0 29.0 33.0 19.0 5.0 1.0 - -
7) 19.10.92 14.5 48.5 20.0 15.0 2.0 - - -
8) 25.10.92 8.5 33.0 38.0 18.0 1.0 1.5 - -
9) 2.11.92 9.0 32.0 17.0 16.0 18.0 6.0 2.0 -
10) 10.11.92 4.0 19.0 17.0 21.0 24.5 9.0 3.0 2.0 
11) 17.11.92 - 28.0 22.0 19.0 17.0 11.5 2.5 -
12) 24.11.92 - 30.0 28.0 14.5 16.0 8.5 3.0 -
13) 2.12.92 - 32.0 17.0 22.0 19.5 9.5 - -
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1,2) in equations (1) and (2) and solving for 
q and 0, the estimates of q and 0 were 
. respectively obtained as 0.00000106 and 
4.43. As F = qf, the fishing mortality for 
1991 and 1992 seasons was estimated to be 
1.50 and 1.28 respectively. The Exploitation 
rate (E) therefore works out to be 0.25 and 
0.22 for 1991 and 1992 fishing seasons 
respectively. It is obvious that the 
juveniles are not fished heavily. 
The effects of natural mortality and 
migration transportation which cause a 
decline of the population need to be further 
separated. The estimate of natural mortality 
for this species is not available. Chakraborty 
et al., (1994) estimated natural mortality 
for four species of marine prawns viz. 
Parapenaeopsis stylifera, Metapenaeus 
monoceros, Metapenaeus affinis and 
Solenocera cra.ssicornis off Maharashtra 
coast. The range of M values for these 
species was from 2.4 to 3.6 per annum. 
Asstmling that this species also experiences 
similar natural mortality and juveniles 
experience higher natural mortality as 
compared to adults, 3.6 was taken as an 
estimate ofM, which for 3 months works 
out to be 0.90. Hence, migration I 
transportation coefficient turns out to be 
3.53 for the fishing season quarter. 
The average estimated catch of 
juveniles of M. rosenbergii during 1991 
and 1992 fishing seasons was around 2 
million seed per season. The price at 
collection centre (fishing site) is Rs.75 to 
Rs.l25 per thousand mixed seed of M. 
rosenbergii and other species of the genus. 
It fetches a higher price if seed is only of 
M. rosenbergii. The average exploitation 
rate during 1991 and 1992 fishing seasons 
has been estimated to be 0.24. According to 
Gulland (1971), exploitation rate 
approximately equal to 0.5 optimizes the 
yield from a given stock. Hence, there is a 
scope for almost doubling the exploitation 
rate and the catch. This will not only 
generate additional employment for the local 
population but is also augment their an 
income by about half a million rupees per 
fishing season. 
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